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Abstract of JP7321407 

PURPOSE:To obtain a resin-sealed laser diode device 
which can prevent an exfoliation between an edge 
protective film and an edge-destruction preventive layer for 
a laser diode chip, which can prevent an exfoliation 
between the edge-destruction preventive layer and a 
sealing resin and which prevents a defect from being 
generated due to the disorder of a far-visual-field image by 
a method wherein rubberlike dimethyl polysiloxane is 
added, as a main component, to an organic silicon resin. 
CONSTITUTION:A resin-sealed laser diode device is 
constituted of a laser diode chip 10 provided with light- 
emitting edges emitting a laser beam 101 inside an active 
layer to the front and rear directions, of a lead frame 72 
which supports and controls the chip via a support 
substrate, of a sealing resin layer 30 which hermetically 
seales the chip from the open air and of an edge- 
destruction preventive layer which is composed of an 
organic silicon resin of a low absorption coefficient with 
reference to the wavelength band of the laser beam and 
which prevents the sealing resin layer near the light-emitting 
edges from being destroyed due to the laser beam. Since 
the organic silicon resin is composed of a thermosetting 
resin composed mainly of rubberlike dimethyl polysiloxane, 
the damage of the sealing resin layer due to light is 
reduced, and the life of the device is increased remarkably. 
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7&ft§a f \z#L®&'tz>$imt. ta«2u-tf-3fc©fc& 

[»*B2] »cB«o«j|»jhffll/-1f-y 
-f*-HMi:*V)T, ME«MNUi©ttJ(aK 4>& 
<£:*>, WB*f«3i*«Bt©ttttffif»c*liT, 2BSft 

M*g 3 ] tf«H l * fc » 2 l:E«o»l«±S 1/ 
-If-^^FgflKfc^T* MG^A«*tt3iXtt 

»*i4] i fci* b 3 ©^rn*>i;:E«©t» 

■»lh»l'— FttBfcS^T, 

U yn^> T * =f Att*«3S*»JB^ 6 ft: 

fi¥W±©M#5S#*S«BT. 5 0 am BLtfcShfcC 

[»*H 5 ] M$£ 1 ^^1/4 ©n-i*ttrt>fc:Ett©» 
■*t±»l/-1f-y-f*-HttBlc*^T 4 (HE I/— tf 
H^y ^©36»»lR3ft«lttE»ttliOBi:W 
t»*$n>t7*h^*-H©S3tffi*«A. £©g 

&«4Mkfc v r«lltmtJh» V — Sf— 5^^f 3*—- FEB. 
M** 6 ] M3ftB 5 lcEtt©ttlB»jk» i/-+f-y 
-ftf-FSfSKS^T, NE«int«RF±)l«>JP4L«ttft 
#»#«TME7* F^*-F©g}fc®lCttbTtedb 

mjkic jm $nwsct t nMiwjk« 

■if-^*- FML 

m** 7 ] i & 6 ©^f n^fcE«©» 

IB*tJh»U— tf-^-fal— KKBK^^T, MEU-if 

©»ffi t®*®AT®fe2tlX »J - F 7 U-A±K»« 
*nTV>ft^i:*»«fr*»IB»±»U-1f-y-f* 
-PMfc 

8 ] i^i6 ©nr n*^cE«©» 

■»Jb»U— !f-y-f*-H«K:*^T, 
*«3tM© U-tf--;*tfC©U - F 7 U-AK J: 0§H3t 



(2) W7-3 2 1 4 0 7 

-F7W-AKH£3n*(Mrt«, 'J-F7U-A©«i 

©EfBftL. U-1f-*©M*«*fil©**±«^« 
0t <h*f5<h, O<X<Lcot(0v /2) T&£;i<L£1$ 

•treirwtjwu— tf-^-f a— fml 
[80!©P8Bftira] 

[0 0 0 1] 

* y * m ib» it t t»« l fc i/— tf- ^< f mm \z 

HU »fcl/-1f-y-f*-H^y^6©P— if-* 

©**icff3»jh«Hi©iwiR±Rraaw«&«ffr 
sttjfcn-rft. 

[0 0 0 2] 

[«*©tt«] 8*fiE)l/Hf-y>f*-HMtl/t. 
09tC^-T<k5ft, W-1f-y-f*-H^y^l 0£X 
fA6 l©ft&#6 2fc¥fflf**tU #^X®tt©** 
7^6 3$XfA6 1 i^SSI"* d fcK«fc Oifihbfc 
a? *^>^-f ^©1>©*t-iB«T**. 

[0 0 0 3] — 2tn ¥ttffitt3fc0©#B«E©«SV>LE 

H&U U-1f-*f>f:*-F-efc£S3Xh£te<. ^ 

*©a*Kfe*€rftt)©t"rafc«)fc»B»ji:^-f y© 
- K©^^ft^s©i^^^^^Ti*±r-5c 

t\zz>^x\^ V— tf-«lc«t*»±«HB©*a«©ffl 

©jftT«rbfc*»tei«a©v»< t>©Tttft^ofc. 

30 [0 0 0 4] MA», *©J:5fttlUB»jh*<7^l'- 

if-^-r*— ft. *ic3Kaaittfc«n&a?Bx#*-> 

mW©APC(^-|>v5 1 ^^A , 7-n>hn-;i,) Hjf^Tlc 
*^T»*W»*ff5t. 100 WBHrtfcP— *-y-f 
*-H©U— !f-*BBIt«< ^5mdi xi Mm)t»*r-5 

bfcttWfc#a*«©^si#, u—tf-y^^-H© 

[0 0 0 5] 

40 MW#*RbJ:5£r**B] ^©^^ft**©^ 
fflJcJ;S»tt^b^ftit-rsfeJ6Jcw-if-^-f *-h 
^y^t»Jfc*Bt©IH»C, *©l/— !f-3t©**»T 
»««»^e<BJRtt©Avi»HT«rtbfc*B««l» 

±jBft»«-r*t»*««*-5ct*«*-3it6n3t. ^© 
nr^s. ^©*B*«KihJH©tt*tt*«tf»-ctt7 

50 [0 0 0 6] *©««#±U-1f-^:*-FK«©- 
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3 

0\tnM<DGaks&Wi2<D±\Zk\GiLAsftt>fcZ>n H 
H@3^ttl4(!:P^7y HH5 <hGaAsri>S 
ft*PB**y:/B6*<BB*n, Pffl*^!7^JB6± 
\Z\tmm 7 GaAsSSffllCttttfl 8 w*n*nm» e> 

Ob*to. 5 Mm firF<OJP*T3— h3*rrt>&. C<0 

5 xi 0n 3tmWJS£^tr»3t«ffi9tcn 
-t^ >y$nfc«ffi««R2 0 btttl/-' 
fiff-C»««»*t«<\ KBttaAV>«Btt«ttil:B2 

? \z, ne«ffi«k«Kr jtn 2 0 ^fi**: u-if-^ * 

S7 l©±lc«0oJten, »H£»flfcx#*v/BJB 

-f*-F£<sn*. 

-®o)±m\z7* hy<*-K7 3^oa*nr^ 

aB2fcV*L6*S«ktf««7 f 8fC#LT¥fTftft@l!i 
BTCCfy^l 0 ©«*«©BW«tt 1 0 1 b£*:z* 
-Tt5«k5l:ftot^, ^IBSmdi xi um Othtt 

s»*co¥®ffl^«*f6ifta»i oar, «*i«ift*tt4 

OBajKtfDATiMrt-*. ^T, U— tf — 3t 1 0 1 
©«fTEIBm(OSff2IRlCit«ILTlf-ADi«l 0 2** 

[0 0 0 8] L#L,fc#£, %ft£0ft»??:/0)a3E 
BB£flBBSKUhB?*Blfc*«. 0 5CDU—tf- 

y-f f ? y 7o mm®i&&<?>tt*mmw \zmr^t 

< . %3fc*§!® 9 * 5«ffittttRrihJB 2 0 ©31® 2 0 a IC 
WoT U—*f—yt 1 0 1 ©3fc$g tt«ffi«BBfritB 2 
0 2 1 ine^Ct^C^ 

#«#BTr*©lc&RfcB«»«RitB^ oo^jpt 
[0 0 0 9] CO^MiMitlTil^^Stty 



(3) #§i¥7-3 2 1 4 0 7 

6(C7K*To Bat, SfiftBBfcAliOi 

10^ S iatt*^A«»J»«7 l±JC»*Snfc7 
*h^*-F7 303JKB7 3afcRttU 
0©»X«IBBttt!WR7 l ©<B«ffi£:>&<ffi-(;:fc*<fc5 

temfeo&mzte/ut* 74T^t>^'>3 >y 
vm&ir% me (a) ) . *©ft?y:/i oss^L 

fc*M*«7 UAgI^yttfffl7 
10 A 7 2±©BfSOffiBCHSb (0 6 (b) ) , 

I0£y* h^*-H7 3tU-K7l/— 2 ©ft 
ff3ltiI«fiB?7 2 1. 7 2 2£7<f 
cfcDSlBT* (06 (c) ) . &IC07KLfc^7^X^ 

B«afiB«L. 2nttBflSl/T«BBBttikB2 0ft« 

j&t* (0 6 (d) ) . if-*tawttx# 

* ->BB30*ffl l»T»f BO»«fc*Tjl: LT U-lf-^-f 
sh-HtT* (06 (e) ) . 1f-y-f*-F 
tt»tt®7U*5'tf , JT--f B4©«fc5&*v> 
a? *<f 7<fc|p|-©#ttfcWttT**tf«* 06 (e) Tte£ 

[0 0 10] iiao^^ttMBaBKjfcB^Wr-SU- 

TctCZ, R^2 0-3 0/zm T3800-12000 ftfl]© 
^fft£®fc. »*P»n«nBW±«B30tXBB«S»tU 

C©J:5lcBB«SBIB±B^**fc«)lcBBitjt»U- 

[0 0 11] £)fc, U-1f-y-f*-H*JJf*©*Hi* 
-f *-FOt-^-«BB(I«)3flif*€r<B*UT^-B* 
(In) ttU— 1f-^>f ^- H0)W*«3eoHi*3 > h d- 

40 <, tt»«7 lfcfP0ii*n&7*h^*-F7 3± 
lc*r*lxfc->U3->BK2 0i:it±MIB3 0t©K 

Tommzznmm&s o a\zxmLttu-if—yti o 

10-ffl#KWl 0 1 c LfHfii8 0 a«(B^&«lCJt^ 
*©»*IHC7* h^-f *-K7 3KAWr*«fc5JCtt 

[0 0 12] ^nicjkjLTttMBBBftjtBottBT* 
5yU3- > WB^»jkttBm©B«tt«n« 
5Z7 i;0ilISILtw<<-r^^i6IC, S/»J 3- >«»©««& 
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ft (4$Bf¥3-329023^) . LftLCOlUmzXtLtf. fft 

[ooi3] mmm±?zjj&tLTte. a§M®si* 

[0 0 14] *&f9«fc, ±E**K»fcttUfcl/-1f 

£<h£;3, U-1f-y-f*-H©fflW3t©3Sa»« (FF 
P)fc*b^an*4U*^A*W 1 XgflBMiLT^ 
*£#«WLfc. »C> 85t:T30»lWB— 40 , Cfca»L 

-h*-f*;nm*ffofcl»*. 2oo«M*JU«ra* 
[0015] z<D7fi&m?\z-D\,>xmmfi9iLitt£ 

3> 016 (a) ,<b) !C^-rr^:<, BfcBBfcn- 
tt*r*M**»E2 0(D»Btt*«|!(:iMi5 OtfSCT 

nfc. £hftX?ttHB®BB£±i;T»*fe® 

[0 0 1 6] ffct>5, U— !f-3Kffi»«5 101/— * 
-3t«il« L HftfcttBBtt* «E> ft 

2 o©M©M««&aiaufcu-if-*^«aL, 
jsiffiiHfc(FFP) tan^c, M^ofc"bot#A 

#mmmm»mm 2 0 t<omm^»tk<Dmm^mt t 

TfcO. foi»l:J;oT, *S®&BBi2 0 b £*8®# 
[0 0 17] «ififtaR2 0b«®«Jtl2 0co 
<hLTtt, «BftBR2Oba*BKK^&£0ftx 

*jmf-b*bbu «o«ftnaa^AK#«a«« 

«B£»«**fc£©#H;fca*a<. ±EWHo^ft 

BAfc«*T. l/-tf-y**-F^y7©BB«BB 
«tfiSffi««K±eWO»». *fc, flBntBBJtfl &tt 



(4) *MH*7-3 2 1 4 0 7 

[0 0 18] 

y-F7U-At. NE?y7e*M*&Birr*RB 

ttEU-tf-3ttO*IW«C»-r*!R««»0«V* 

f««B*lJl:»l/—!f-y-f*-HBBfc*^T, ffiffl 
«BffBRa:ttM*B3i»MrBOiMIBlC«^T«Ba 

$ &fcttB#B&£ttB&:f A«5>;*WW*y ->d*U" 

«B«i)M!A:BttB7ft0. d6lcttE«HttSB±B 

a? 5 Otfm EUfctN&Bj*£T*t>©-c*D, urn*?? 

OX»*«3*«BEBttBOBtWflc»til*n&7* h 

y^a^Ott^BXBB«BEXB»KOllB&B«M 
AT U - H 7 l/-A±IC»tSnT^4 t>©T»oT i 

U-AOWEm*B3K«©*«^6, 

U-Afc«k D*RWK:B3KSnfc^«Brt 

30 1fi % U-H7l/-Afl!>BB*60KB*X, 
-A**SfflEStt»f:T?<DEB£L, 
ttW*|6l<Z)*«±«A*©» tt5t, 0<X<Lcot 
(0v /2) T*oT<fc^t>OT&«, 
[0 0 19] 

±b t ommmfz^xmmfmmemttm* 2 mm 

*»3e«ffi«T?5 0 urn &±:<DmW<Dim<mi&fti' 
U3->»Btl/fcfc*, i*±»ffit©ra©»B5S«* 

ftfp, fflffi««K±B<i:«±fflBW©^ffiffl«£WitT? 
^Ac, ttBtt«tt±B*Wfr>fctt. 

♦ft*«HW. !f-y-f*-H^^yoiBE 

* b?**-\ : m\z*$\,*xh>'V3~->mm<Dttiamm 

50 »«Sr7*hy-f*-Koa*ffi»C«UTdb*fc:«A* 
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7 

[0 0 2 0] m~fZ\z. rlMJ^>U a 
JSMSSBSitH £#J3 < a - r -f > if"?& Ztlz&Q^ 

[0 0 2 1] 

MUM HTICHB*#HHta:3»S6*»na>*]tM« 

rat-*, m i ic, *«w©-*ifi«ic«««HB»±» 
i^— *f-^^-H«e©«aH£^-r. s sea si* 

»lc**Wfc«0, ^<7>5*,E8 (a) «»jhttlBB3 

£«BJ&>5ji&«*KBH£3*U ms (b) ttHG< 
»Jk«fjB*»^Tftfc¥ffiig-p*r), 08 (c) 

* h^-f P 7 3 jWPO&Mi&S i S«a>5fc*ft 
&«7 KD^feM^U— tf-^^-K^^^l 0^ 
^U3->tliBfc*Oa*WPB Ojam £U:(0»B«B 

te±^2 0Tfes^n> Krc^fl4Htt±trB gs^x# 

So 

[0 0 2 2] H<0«B*«KjtlB2 0f4=fA«©*«* 
n^tttttot^*. fiP^, ttBttBRihJB 2 0 lift 

s^^t uranfcWTttic «fc o»«$nfc«j(itt0W 

7&£fcLT*30, B38 (b) , (c) T7K£n££5l:: 

0 CD^^^^^B 9 7 1 <D«B£«T U - K 

7l/-A«iB*BK a*»3fc«B««*J»S7 i<D7 

* h^-f*-K7 3 0S3t«B7 3 a£EV\ 

-A7 2 0iII:»-5. OCPfcfrfrfate 
ttfc«7 l©«BK:i2;*«0. 'J-H7U-A7 2^CD« 
jkffB3 0©ftvoiriB|±<Dfca6H»T*aRjia7 7 

Mis-em. c©<fc^KiaB»*»ih)B2 0tti£ 



(5) W7-3 2 1 4 0 7 

8 

V>*«lC«BSna^ 'J-F71/-A7 2©SBIC« 
WoTV«K »±«B3 0t©tt»tt©»^5/Ull 
- >BIBO«k "5 fcttB*B»±» 2 0 # U - K 7 U-A 
7 2©SB^i£tfSC£tti*lb«JB3 0tU-K7U- 
A7 2<D»^^<ST$1tS^H«i:^:SAc*fi : ^^<^ 

[0 0 2 3] #IC£<D^B®®EfrlfcJi2 0<D»ribSftt£ 

RW-r*. 7*hy-f*-F7 3jwoa*n&iMMs 

7 1 ±<DfifrJgfiHK. U— !f-^-f t-Kf7^10S 

7 1 ?£AgX^y8fSl7 5TTU-H71/-A7 2± 
Kffl*U $^i:f7^10, 7*h$f>f:*-K7 3© 

eatu-H7u-A7 2oftm\\m®M=f-7 2 1, 

7 2 2 $Au§7 6 tJ:-67-f^*>5r-f >yiC±D« 
£B^*Tft&« 7 1 fc U - H 7 U-A 7 2 ±tCj£# 

^jTJn^Sfbf 4 8 fcn*? J; 5 ft&ttottBttBtt 
a? Jt!3 2 0^^ ft*5uv fiMfcS!xg:2-> 
BBoBfttt. u vTOi:* DH«©JWfeW»5*V5. 
[0 0 2 4] ±Efc«H, M«>^U3->«UI€3- 

HT^M • 3t«tt»<fc. ft*5> MMfcfttt/ 6 0 
5 ml. APCftfTC**. »*ftmt*£*±tt 

A. 7xx, BftfcA. B, C, D) , BTa^itWR 
» fffc£*«lK*"r. U&s »flg«A, B, CttrfAtt 

j 1 s. a. fc«oran)eu^=fA«a-c^n*n 

fi5 0, 2 0. 5 0 

©BIB, TO^DfJ^rx^O, *fc»J*ttU-lf- 
^-f y ^0)W***«B«TMI2^!y ^olStt 

«<DKfi¥B±fc:m>T»£Lfctt-e**. ttMB 
*Cttuv*fl:B«IBT*D, BfflifcA, B, Dte&ig 

[0 0 2 5] 
[561] 

40 



-43- 



(6) 



ft§IW7-3 2 1 4 0 7 
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0. 3 


150 r. mra 


2 5 


2 
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j 
/ 
f- 

'J 


0. 6 




5 0 


3 
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0. 3 


m m 


2 9 


4 


Is 


B 


0. 6 


w » 


5 3 


5 




C 


0. 3 


uvillt. 1000nJ 


2 7 


6 




C 


D 

> 


0. s 




5 5 


7 


r? 


D 


0. 3 


150 r. 4 


2 3 


8 


X 


D 




0. 6 




4 7 



[0 0 2 6] ±BfttfTflffittttB±jR 391 
K»**»C*^T-SBBIIWI»TU— tf-y-f 
**»ttttt«*-«Hl*(I-L) . *K-«E<I-V) ■ 50 



p) &2t*d. (%) «m^-^tti^ (i- 

D 3WiE«3Se»tt*«'J"'b©ft:»LT0JIMi3FA*T* 

[0 0 2 7] 
[*2] 
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(7) 



7-321407 



11 



12 



9 






Kg 

(an) 


(Hrs) 




P (96) 


# 


m 








1 




A 


2 5 


m. ooo 


2 5 


0 


2 




A 


5 0 


r)2o. ooo 




0 


3 




B 


2 g 


rjs. ooo 


2 0 


0 


4 


U 


B 


5 3 


tt20. 000 


I£IT 


0 


5 




C 


2 7 


#>5. 000 


3 5 


5(PPP*&) 


6 




C 


5 5 


tf)20, 000 


i 5 


5(FPP*&) 


7 


y 


D 


2 3 


tt5. 000 


3 0 


0 


8 




D 


4 7 


I.OOOKJT 


1 0 


0 



*1 ftffA. B. DI*flMWbe*.TC*«. 
*2 ffffCltuvKftfiVW-C**. 



[0 0 2 8] a2lC*-rW36HS*^6, 1&^U4#© 

LT*ft»IB35tft<^:0, RJffc^r^-ttM (Im) 

(Im) JFJas^LTW^&tr^, ±Xtfiy*b?'( 
H ±#TO Jt±8Jfl «hy'j3- >8tJ!g <h ^F^O^ffi 

[0 0 2 9] -Tu uv«flsS©^A«->U3->tH| 

«»cjBH-r*jsa»«(FFP) *&&£m?%tztb&m\t 

H® JMNM J; * ©T* o fc. 
[0 0 3 0] 7XX©*^B»*«»lD-r-5t^l« 

dm) 5Ffi^«*"r*^**ewtta! 



5, »±»jBtt^<*a«*swT^fe^«>fc 

fttitfi (I-L) MMfcU «OWOTIU<«TbT 
[0 0 3 1] «±© 9~X£JPaDL;fc82 

[0 0 3 2] UMBftfiw^Attv'Ua-^IB© 
*2©2#i4#O^AO«*€JEAfc* : ?T 
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13 

£8frltT££IIB£&£*:a£>lC, £2 <D 2#<h 4#OJP 

U3->«Hl2 0t»jk«UB3 0©ffWfcHl OlC&« 
T*-fSMMB8 0 a 2#i4#OJ?^O0^ 

* -ma 2 v*<Dmtitmmt>m<Dh<D\ziti>T&\,* c t 

ft$m&2nz&?iz*b*bmm<0ft£&&&4>te^ 
±, *4KLTfc«««8 Ob©R£B0H*Hl IKS 

t%±m%<DRwr\m<. 7* h^^-H7 3<tJS[ 

»«7 3©«H*»«*^»DHtJJ:^ft«tt©WaB» 
^n^^^i^^, 2#£4#0)J9&0 0!) 
^7 T^e- * AtfBB^ *«B tt WB#* t> 

[oo3 3] eii 2\z»mv<»*=p (0i 2(b)) tmm 

m*)om=?- (HI 2(a»tD«ffitt«n±JB2 0 0>«rDi» 

tt*^-r. 01 2ic^"rj:-3ic> ^*h^-r^-K7 3 

±W*g®®&Bfr±/i2 OOWWgtpiO^^fT 
f*7* h^-f *-H7 3©S*Bfc»LTIHWB£fc:?T 
H * © I, 0 CO tt*«*«rFi!b» IC fc o 
TV>S. $ Skiff «{CffS«K«fro^t»*J*ttOCD« 
TTttM«3&««^LT^a«»-C**tt«MK7 lJ^Hg& 

\itt*\,itmwwtSi&M2 o©ffHBK2 o a#y- 

F7U-A7 2Ht»bTCaA/-Clf»5Ctfe»^t)fc. 
«*««+bT58*-r-6. Bft©£BtitfB8i«ttitfl£: 

a. 

[0 0 3 4] uv«fcfflO=fA«3/U3->*ll 

©»£*© jr»«»KMfl:ii t s ff ra«o«ffi] ic t> 

BtSUSBUHk (FFP)*ft«6£;£tt*. JKWYbSO!) 

•> >j 3 - >ttti&-m u v m mz j: o «raa«B«© -> u 
3 - > mm t &±®mm<DR® mm z Bih-r * c £ # pj 

- >»ircii£< Mbmu e n^a* r> fc. 

[0 0 3 5] uv«ftffl©^A«5/U3->»JH-^ ft 
ifv'J 3->BBfc*t±BB©JWBBiWfce*©tt. 

ICcfcO i/U 3->»B©*fflttB#BfbL»±Bffl<!:© 
*»5ME€KTS*fc2it30«lKHt*esn*. 6U© 

KJBIiBBfcttffLfc. 

[0 0 3 63 n±a)KiHT»flint«nJkJli«ttS«>Sr 



(8) ft§I¥7-3 2 1 4 0 7 

14 

F±#©=f AWS'U 3->ttffi©IBEflJB£tt*E 
5K*fi«4©BB£fc*«Br*tafc*©T\ ffi^fclX 

©ttK«MftB:fAtt*v&BBBfcu bbbbb 

5 0/xn a±tr*^i:lCJ:D, *AfifM&2 0, 0 0 
^«c<T#*«)-C. W#©«J*£«A*;ii:tf*a3;L^ 

tfi* thtumomms o Mm &L±(omAr»ti 

v\ :f/»«^a«BBHa«fts**T. 
[0 0 3 7] »«u&**w©«aK:^^T, -e 

B©BT»**luLT;£ & Lfc«B»ih» 
71/-A7 2t<D*^€Tiai±©fc«)Jtaa7 7^«tf 

®mft$te*m±®mt<D&mmt-%tmzte&<u 
tot, 7 ! ^x'<>^-r«ifi»*RftjhJB©»*© 

^'>»J3- >®m& U — H 7 W-A±© I/— tf-^-f 
*-K^y^©±3SF*6irpr*B, BBMCS«n±K: 

Bt©»*tt©A<tt^»BBIi&»^U-r€f^0*r-5i 
i:0^:^<fc5^r^)il^^M*L^. BSttBB±B© 
40 J9$&^©«WCttoTJP<'rstBK^t)*B^lHlO 

a*a<«c*^ Hi4©u-H7i/ 
~A^¥®Hic^-r<fc ^ ^^e 7 2c zr^vmot Z 

[0 0 3 8] HI 5JwMi23gj@7 2 c**"r*U-H7 
k-A 7 2 0 €fflt^»^©*KMlC«* 

0>6&*ttBS7 1©BBB7 1 a 4:OTaJSffi-lc«:-5 

50 «t3k:«s©ttR*«^anTttBfi7 i±»c*BB*ftt 
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15 

E "J - H 7 7 2 0 <D^m 7 2c (0«7C«^ltWA 

tf, 0 OifcfrJKfcttffl 9 tAJEM-F^U-A 

7 2 0(0T*<DH©«»O«ffi7 2 e^IffltM^. 

±BmgLmnmm\tinBa&7 2c±oami:»**fc 

£fc<, «IBB««WjkJi2 0©«Sdft*#<f*^t 
KMKttU- H 7 U—A 7 2 K<fcoT*5fc$ftfcl^g 

[0 0 3 9] flIAtf, ffiEEKXK, £©3g6l£*£< 

#*fiBT?***** SimicttEJlXOJilRtt. U-H7 
U-A3&^89E»ttfB*"C©E«ftL, L — if 1 0 

i a©£a»»#ip]©¥tt£<wi£0T t-r*^ 0< 
x<Lcot(Gv /2) -eft* en*. «iefitt«tt± 



16 



Lit I/— tf-^-f tf- K^y 7^ U - H 7 U-A 7 2 © 

u-A7 2i?myt2nu^mm<Dm\\z®%bxbm® 

fi?L7 7fHJ(BfflJi£tttffcO, 'J-H71/-A7 2K:fc 
[0 0 4 0] 7* h5^*-H±fc*B**l&3/y3- 

-A 7 2 O^Hl 3IC^TU-H7I/-A7 2 SHUT 

u-if-3t^flg3tsn^:vi@sjc y - h y u-ao«i« 

— *-^-f *- H»BlCt>^TffiES 2 ^R«©«» - 

[0 0 4 1] 
[3*3] 



3 






mm 


(Hrs) 


* & $ 


(K) 








(In) 




7 


=f 


A 


20-30 


3800-12000 


2 5 


0 


8 




A 


30-50 


6000-15000 


1 0 


0 


9 


A 


50-60 


15. O0OJ^± 


0 


0 


10 




A 


120 


30. 000W± 


0 


0 


ii 


i 


A 


170 


60.000W± 


0 


0 



[0 0 4 2] t9*©i/U3->Wfg(DiST*tc«kntf, 

$e»ic**«fra©*s^iaiDt>-e€rfc. judaic 



[0 0 4 3] 7*hy-f*-HttW-lf-*©a 
«K =fA«W»S*»ffii:LT^^^#'J^ 
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17 

■AfcH-<OffiHACfc*ttM*3 - 3 2 9 0 2 3^iC 

[0 0 4 4] H5I;:**,I:5&1/— tf-^*- 
Hf^l 0<D»*iSffi9^CD«ffi«aiB2 0b<D3- 
>^fcrH>TR?rr*. *8®&a&2 o boj-f 

«P. Nfl|«0(tl»fcjf * 1 0 0 0m fl)JgJB£x/\-£ 

m tikWOMd 2 0 0 urn, MS 1 OraOLD/t-S-3 

(«#«» OPI«KIMWt«!«*ftJHfc3-'r-f 
LHffi«HK2 0b*»*-r6. tt&tt8tt#»Rttft 

tt, X/ty*. CVD, ®^k-A (JElectron Beam) 
a*tt£fc:,l:*C&*i£<. CCTttEBIfM^ 
£. H0EB»#ttEIl 7»^-r<fcd»C«T<0<fc'3HfT 
p. iBLD/t-1 l£«7*-G>^gHffil ¥ 

LDA'-l l©H«©^«ffil 2 £¥fr fcHtt^trSB 
Ml 2#aart*S«fc5»ai6£fcoT^*. *fc, »* 

1 0*< PaETFlCfcoTrt*^ S^Pfcf-A£A-xi; 



—7, i?)\,3~7 : 1 OmmcfrX 3mm) OfllV- XfcJIB 
fcafcftjEBfcBBjWRT**. SfcMMtJMfcli. 

J:OLD/t-€SDHlU 2 5 0 /im tfy^TX*^ 

[0 0 4 5] ±Kfc«H. &Bt»t®ttB«BR2 0 b 
«3— r-f >^U- *ffi««l»Ji:J§2 Otl/T^WP 
apJ->n*tf>££/fc#£UfcRJS5 J^±(7)=fA 
tt*««**»&ffl^fc. «B»lh*-f ^©l/- tf-^ 
-f*-K*K*U **KR, *«fctfiffiiBfc-h1M£ 

fc. £RCBL&«BftBR2 0b«>tfK. RIP. Rtf 

iSffi«siR2 0bcr)R^«, «u?n© 

»BlCO^TA/2n (A = 8 0 0nm n : WRffi fc« 

[0 0 4 6] 
*30 »4] 











BIJ9Caii) 




RffCnn) 


1 


SlOi 


2 7 6 




5 5 


2 


Al.Oi 


2 5 0 




5 3 


3 


TiO, 


1 8 2 


ft 


5 2 


4 


Zr0» 


2 0 3 


0 


5 4 



[0047] ±B*fr"c*H«aiR, aaBa«Rii:»& rt*u %*®&t\tmwL-ytmi](i-i),mffi 

Mfm. aMX#*->Tttffi»±Ufc. nWttMftftT -@JE(I-V).8«IHSKFPP) &£T*!K *&sp(S) tt 
SB'*. ^0»*.£«SLfc. fcfc, **»IBttKTTP 50 [0 0 4 8] $ftttB0>iliS£&5 fc-MM*^ 
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19 



20 



[0 04 9] 



[0 0 5 0] 



KffcNd 




#?fc*fB!(Hr) 




Im(Po=3mW) 


odd i:f/i4rri 


1 


SiOa 


8)20. 000 


0 


0 


2 


AliOi 


*J20, 000 


i 


0 


3 


TiO> 


tt20. 000 


2 


0 


4 


ZrOt 


tt20,000 


2 


0 



* ^ [«6] 









t- 


- Hr-f*;WK 


100 


200 


300 


400 


1 




FFP 


0 


0 


0 


0 




FFP «#<&*£(*> 


0 


0 


0 


0 


2 


Al.O, 


FPP 


0 


9 


8 


12 




pf? vm<D*$k(%) 


0 


0 


0 


0 


3 


TiO, 


FFP *&(*) 


0 


6 


12 


12 




FFP 


0 


0 


0 


0 


4 


ZrO, 


FFP 


1 


8 


13 


13 




FPP K^o^AOi) 


0 


0 


0 


0 



[0 0 5 1] £5te#*tt»IC:fettS»»IF« (FFP) <h 
FFP • itWttO^M^UfcfcCD-cft 

0, «6ttt-h^^Jl/K»lC*5*t-53Sa^ (FFP) £ 
FFP **»ttO^A*&«l/fcfe©"C» 
S. 315, S 6 jLT©aD, *a®{*@BS<B 



MM©*jW*<, &ESFI5KFFP) 

[0 0 5 2] ^©^fi^SHHttTU-tf-jtmWB 
£fe*U fflfflKSSLfci:;:*, KfifiOj^K, Ell 
6 (a) , (b) fc^Tjto<5B#ttffifc:3—r-f- >tfL 
50 fcAWO* , TiO* . Zr0iJ^e>fc*SM«8IB2 ObtSg 
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ffi««8frlt«2 0Tfc*=fA*m«J£*«MB2 OCD^M 

«lMICilllll5 0*»4UTl^CtWJWl.fc. 

5 0CD**3ttftum *>6ftl Own flHiSs-fe** 

««&ti;T^*t>©©, i/-if-*BW«5irtt» 

tl/T^ft*oft. ftfc* ^tiUttaSS 1 KIM 5 an x 
Ud "Cft*. AlaOs , Ti0 2 , ZrO* 2 0 b 

fflffiffi®R2 0btrfA«fl-«^*fflffi 
*>5^SfflB««K±®2 0©fffllcfiI»^i;, 

<fcoT*§W#&Jg|2 Ob^:WWi@orai:M$ 

ffi@-ft&2*M (85t;,85Xxi000^fllD 
, ¥ffl»»tt«(26<rc f 10 «>X5 1M9M teZVfe 

[0 0 5 3] Si02(O«SftaRa>«#. ±g2<£>*£ 

± H T ft * if A«#«*«»IB «»0 x ^ U 
^D**>t«m«8IB<O*»T*<&Si0a©H*i:t)Si 
-0 #&<hLTWLT:fc^ ^©raT»»OIR 



22 



[0 0 5 4] i:th «ffi««K<h«ffi«ateihfScD 

&«SfiUgR2 0 b*ffifc8H»l,T*©*ffi£*y-:=. 
fcfcfc. ^ERfcUT-tORI*****. LDOy-fX 

:/<D«#«ffi9^0«ffi««R2 o boa-fY >^ 

tt, «Mfc«fctffc<EB*»TfT^ AI2O3 p Ti0 2 , 
a? Zr0ifc£&ffl«RJ9 (&A/2n) a-? 1 -* >^Lfctf>*> 
«aiCSiO a *276nai(A/2n) 3— >yr*. 

7K:ttlMS*€*'r. fc*. ffff08tm ttJHftffltt 
KM WHRCOW fc±<FWT*«. 
[0 0 5 6] 
[£7] 

30 





W*:nm) 






100 


200 


300 


400 


I 


/SiO, 


PPP 


0 


0 


0 


0 


FPP KftcDTAOD 


0 


0 


0 


0 


2 


TiO, 
/SiO, 


PPP 


0 


0 


0 


0 


PFP KftcDTttGO 


0 


0 


0 


0 


3 


ZrOt 
/SiO, 

tiai/tti) 


FPP *SCX) 


0 


0 


0 


0 


PPP 


0 


0 




0 
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co o 5 7] *7K*Ttt«M6*©ao, tm&mkv 

0:, lrt2U£<Dti'&~ZmZ\s1tW®M®L (FFP)*&#£ 

* y n *■» > t as ft ®R©f£# * s i o 2 © 
[0 0 5 8] c<D.t-5tcsw^i;T«ffiffaRicsa 

«K©*BK*»fiLfc»£fc:fetrVtt>. &s®©t*® 
*2»fl:3i*(c-rsc:tm;0, «Btt#i«j±U 

LfcMtLT* Si0 2 ©BI#£276nm(A/2n) KbfctfjT 
[0 0 5 9] 

l/-1f-^*-Ffy^, 

m®±® t « *rr s bb&±b u - if-y< *- p s 

»B^©3fc««aHI*5ns©r, g®©#*£?ft8i«J 
[0 0 6 0] *fc^^y^O3£»S«OTBME8ttJB<0 

Tt>«B««l»itB©W9jW^©T. ^-^-mSftfl 

[0 0 6 1] S6lC*fcI/— if-y-r*-F^y^*«. 
ij-F7U-Z>®BEB#B*B©*«*&, iftEU- 

fitter U-H7U-A©««^6©B«X, »J- 
H7l/-A*fcttESttB*T0BBfcL, If-* 

Lcot(®, /2) TfcoT£V>fc©T&*. d©<fc5ft»| 



(13) M?7-3 2 1 4 0 7 

24 

J0c£<fcftt£ U-H7l/-A<CJ:0l/— *f3foW«fl5lfc 

[0062] s^fc^fczfAW^raaswiBttt-r^jia 

lRj±£n*©T, A0ttlC^(t<5iS«IEFft (FFP)>F&# 

io »*fc»±*ntnB»±»u— if-wt-Httoi 

[0M©fBiHfcl&^] 

g@©-0]©l4£0-C&£. 
[0 2] *5MBKrt>*>*l'— 9—#4*-Y9>y?QiSt 

[03] *»WK^*l/-1f-^*-H^y^WB 
0T&3. 

[0 4] *»W£jta&>*»fc*»B*fifc»U-- lf-y-f 
[05] #jd(|K^*U-lf-if-f*- P?y?XB 

[0 6] *«wK^*«ri»tJt»u-if-^-f*--p 
[07] swi:LfcBB*M:»i/— tf-y-f*-Pto«© 

M0T&*„ 

[08] «BB«*KjtB©n— r-r >y««©W**"T 

®m%±&u-*f-y'(*- p»B©s*wnerB*j:tf 
30 bbybb-vas. 

[0 9] tt*©++>^7 r U— tf-^<*-P8B© 
-graBI&«i0T<&£. 

[010] *fl:bfcBB«±»l/-lf-^*-PBB 
©BBttattJkB <h#*itffiB £ ©JlBaMBflffi**? 
¥B0*r&a. 

[0113 *ftLTVi3k^«Bi*±^U-1f-^*- 
PBB©flBttBB±B t»±BB t ©#B©BB«W 
£tkT¥®0T&£. 

[012] MIBlKBK±B©Bffi^«^'rMBBT« 

[013] *B9!IC^*U-P7I/-A©*BB'C* 
S. 

[014] *«Mt^*»^:*U-P7U-A©VB 
0T&3. 

[015] 01 4fcS-rU-P7U-A«fl«f»fcBB*l 
lhJgU-1f-y-f KBH©WBHT**. 
[01 6] *ftUfcBB»±»U~tf-^-f*-PKB 

BrB0 

50 [017] «^tr- AB»©B»»*©«aB 
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1 0 

2 0 

2 0b 

3 0 
5 0 
5 1 
7 1 



[an 



26 

7 2, 7 2 0 

7 3 7#h^-f*-H 

7 3a 

8 0 
1 0 1 
d 
L 



X 

10 &® 



12] 



[03] 




[04] 



72 






[E5] 

ZZZZZZZZZZZZJ 



II 3] 
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(16) ^¥7-32 140 
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